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Ati, ttffia^EiRt- §dt^T'§So @i£#lSf&©ftim, JAffitt 

C nT&ftb-o^if ^««T (»* t < \t 1 0 e C£TF 0 V&L±.) vim 

u c:n6©^*«ft©*frjftRa t flfT«'«i*ffl^T«*, mtt& 
tyjyfrmfzti, w&tomBL<Dt><DbLXs ^mm, mm, atrjitf 

2 6 
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izmm\tti^i)\ mmmmm 1 o o m&^tz o,utb<\to. o 1 - 1 

^jiyjiu-jmm. 0-5 0^4%) ^ffacffiffl-etSo sc&MSii 
, «M»*cJ:oTWK:iR«tt^<> #£L<ii3 o~i 2 oxrefc*^ ft* 

±5 0-1 0 OWiDffSUs SfE^fSl^ fiJ£affi{C«koTiaua^*Ct6 
S^ff*b<ttO. 1~3 2*m> <k*>ff*b<liO. 2~24Wr£>£ 0 

0 OSffl@B&fc*K #£L<t±0. 0 1-1 OMSB, <fc«£b<tiO. 05 

-5M?re&£o 

*&nfcft**fflH}tt& 1 2 o°c, 2 o&nttmniRtk sas> * 

o 

$ &t:*iS!s©«^«iffi^6^©^*ra7caaj7 3^y>*i«iR^ 
^m-rsct^-etSo »«s»iffi«j^«»©s»73>fyv©^«*s^ #k 

So ttaft£*lttrc&l*U 8f*t-f?u-^ffl^Ti 2 i°c 

, i 5OT-etfoo c©»«*a»fe«LT*»i!B©a7naffi73>f^>*ii' 

2 7 
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m®£®ZZ.btfX'%Zo 0>Rli. Sl£l&$t&9 7/2 6 8 9 6^/0 71^ h 
, @^^ 9 9/4 1 2 8 B^yy^y K m^&M%0 0/5 0 4 6 4^ 

^Hj©ii2cD®^(ife^Tsi^$n6^n a a> m*m, mn, Ktmz 

WMm&wti&x^, mmzmmztizimmt, *&mtbx$ 
ttzvu yyx.&/x\mmmwito®®£to®&mm. mm, 

o, %mmwiz&ntf, Lt>®m • m, m®mnfa±. • mw, mm 

$>®-etetz\,^\ mm, ziT(Dffim%mfz>z.kfrx%z 0 
^mmmz&vz, ^m®y^^ ^y^/x\mmmmm®^mm\t 

, M®, &£L<\tO. 0 0 0 1 -2 0MM%, £<0ft£b<te0. 0 0 1-5 

mm%, t < & o . 03-3 mm%x&% 0 

m&moumm, mm^yy^y, v-tvymoftMrnm, vzxyEmw 

T)i3-j\,w®nmim, mm, mm, mam, mmmmmzmi* 
ctftx^Zo cn^o^ii, *%w®mm®%i%:®&mzmmLte^m®x 
, mmz£Qm&fr®®%frMft&ftoz&x$mz-£ft\*£\,\ 
*%w<D<ti&n®M#itbx\t, mzmfetzt>®x\tti<, tztm, o- 

2 8 
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t>ftz>&?izm%irti\ii£\,\ m^f, n-^ 3 yii-e^nii> mutt, th© 

MSTfflBH. Jbttff&ME& fti*** 

•oi/xmeis. xtttyMHSBsii) osjg^^jip-rso ^s^ii> &«& 
©7P^y >xc;/xtt**aa aji»©«iS3:g*#tr ©t& * 0 itriB^ B a D^ 

©#8¥®&tf/Xii*n£©&, tf6tffc?6«£fflffi&H:5<jr b^©ftpa#tc 

*? 2 g / k g p mni£# t r yecm \m$> <b tlt£ l\> 

2 9 
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7Kit7jc 9 0 0 »J y h MzMfc* UZjttfm (B#Wil*fcIS) 7. 3 

-9 5 tic i en&mu jfc^T&apu &*Pti i i o o u y Y)i>%mco 
«HW©H*0**1?K tt9 0 0 y » h;uo@«[^«i±»jR*w«Ufco 

Bjft^tt-htttt 3 6 0 y y h *A/VM FE 1 0 -FC-FUS 0 3 
8 2 (#S4HPfi8 3ft 2 0 »J y h^'CflMl&Lfco ^^"C7kil7jc^2 

0 'J y h;Hin^ £fc2 0 y y h**Ta^^5fcV^t*fts£5IIIfTK 

W%m\ Xzftay7&%®M&m 2 5 y y h;l/£»fibfc 0 

yy h;U*ateffiilU i?dt*uy?&*7zi4 yyfmm 1 3g 

(2) S&iiflll - (1) C«©7 3-f^>ieiMfc 7g^ 50mM M.<K1~ 
hyOA*>J;tfl 0%x^y-;i/^tf2 OmM 4 X P'f-hWmWL (pH8 
.0) 7 0 0ml IC*»U &CtfMiK<k bfco DEAE-* 

;Un^ r -r>A- 8 0 0 *7A (0 l l. 4 cmX4 8 cm) ^l^lSiCTf 

M^bl. 9 5 MO^J&^IBlC J: (l :2 5 0ml) 

J6, »HilBfc:7 7*$>3 >4 3-49, 77^aV5 0-5 5, 77^a> 
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5 6-6 7 ®mfr*fflto :nbo®^^H)fia«M, it&sfc 

*U 77^->3>4 3-4 9 <):?)II^(3 4 0mg), 77?i/a>5 0~ 
5 5 J; t) I Ii^(8 7 0mg)> 77^^3V56-67<kt)I I I ®# ( 2 

. 6 4 g) **ft*nimufco 

OnmOMI C^^MA) > 7xy-;Hft»jfe'C©4 8 OnmOiMJg (El* 
6ft) , (mS/cm :0*SE3£l) > !M*tt77^yB>f^ 

(3) 7y3V3>7'^f>M^73-x-^W^®^«l5[b^o -ftefr^ 
rffJK©l&&#3V 3>7* 2kgOTlmmOXi' 'J - y£gif$-£fc77 » * 

„ 2 5 0 Ct3WI#U 5ttT?5jSl/^o #&n^»S*4 0 'J y bJlOl 0 
OmM &{t1-YW A**tr8 OmM U h U (pH 6. 5 

) IClSU 9 5 "CP 2 If B4gkffiSU 5tSl 0 6/im©Xf>l/XSi^t^ 
iiU/co #^n/c5^{C2 0 0 g©JStt8L 4. 5 U v WUDx*y-;k l 2 
, 0 0 0U©T^4*>RUT— t?K (T-2*fHr£fl#I*ttfi) £»U 2 5 °C 

»*U 5°C-C2 4Mtt1El/fc. *by!:ifc»*ai^«»Cj;t)»*U #6tl 
fc±«P*R^4«atCj;?)»«Baftl/Tl 0 OmM fcfc^b U tfAfcjftfcbfc 
o c©»«*4X3&TfcfciPfc* IiCJ:?)pH^2. OtU ^UfettR** 
&5M*fc«ke>BNcUfco #f>n/i±?f©pH*7K^-7-hU^Atr < }:*) 8. Ot 

u 4 »; y hwcsussu R^saac * 0 2 0 mM t^t- h y fM:^ 

3 1 
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(DTfrTV^+Z sp. SN- 1 0 0 9 (FERM BP-574 
7) 0. 2 596, 1. 0%, @l#x*x 0. 0 5 

%^#trAX^7fc (i^tv'j >5*7 HJ-tfcS) PH8. 2fr£*j:6itJl&6 0 
Oml£#£LTIS:®bfc (1 2 0°C. 2 0#f3) 2 U * h;KD=^7^Xn(C 

g»u 2 emm^mbxmmmmtbtco ^yvy 1. o^n© 

x^X 0. 0 2%, TEI£&fll2- (2) £E«0:7 3>f y> 0. 2%, & 
Cf (flTtt^IHttSIKM 7 0) 0.01% £#tf AI$7jc ( p H 8 . 
0) 2 0 »; * Wl/£3 0 U * h;l/^CD^ + -7r ^^^-fwAtl 

T 1 2 0 °C> 2 0 ftWmhtZo ±C©a*«« 6 0 0ml *SWU 

2 4 °C*C 2 4 B$|HU 45£ 1 0 'J y h JMDM^&tmfr 2 5 0 0&©&#i£BE©& 

wilt, #**t«^ ^^^c^mtT^ftsw^^^ii/co # 

0 1*K©AX»7K*^2 OmM hUX-Sttttfttt (pH8. 2) 

(2) ^iUW3^2kg*iSlmm®^^ »J - >%m%ZHiz* 

H6nfca«E*> 9 5*Ci:Ml/fc4 0 U ? h;KZ)5 OmM 
©a-fbf* r U tfA#3*f2 OmM »J yWti- V 'J $ A^Mp H 6. 5(ziSflb 
, ^l^Wb9 5t!*e2OTIt»U BfflMfc^tl^ttHJbfco 

©1 OOmM ttft^hU^ACkO^U »w$ft£flrfc 0 
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7 T -r^-*«*fclR^*jMlKJ:t) 4 >J * r^fcMfU Kfc* 1 0%©x* 
y-Jl^iH 0 0mMOig^h'J^A(r«kt), s|tettftR#5aantt<tt 

T(f, 0. 5N ^®(:«k«9pH^2. 0 tW;^ W^R^OttR 

2 0mM ttft^h'J^A (pH8. 0 ) K <fc t) 
> HKp H£ 8 . 0 t tTa^««. 2ttHB**fifK & 9 5 gommitzm 

(3) f^bfctf^av:/ 2kg*IIlmm0^i'»J-^t$tf: 
A>ICJ:t>ttttU #6nfc3>^©fy^*2 0 'J y Ml/© 8 0*>x 

^;-/^i:isu 2 5tir3NFia«ffu *«T*aau nmftftifc&b 

tz 0 mZfttzMmZ, 3 0ml ©±S3iai£fll2- (l) *CW«b:fcF-:7:3-fy 
>«fH»^»»*«^ 10%©i^;-/k lOOmM ttfc* r U ^ 5 0 
mM &ft#;l/$"i7A£#tr2 0 'J v b;t/<D5 OmM <4 i (p 
H8. 2) fr»»U 2 5XTC4 8tfHfli#Lfco C i©iSS 3 2 
^m©Xf->^X^T5jiU ^££5 OmM ttYfc*^'^^ A^tr 1 0% 
oi^;-^Wlfco Eir*ojRaiE*i o y * h;KD5 OmM »Yfc*;ui/ 

au TOtwft^bfco mz*owm*ftwvBmvt* 1 eiwu sts 
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££#fco fc&nfciflteSHfca^SS 0 0©K*3££$#fcS&a*fgK:«J:*> 

&mfofrmz*m£liZo C©±Sf#*5frUJ&5 OmM ffl®* 
i^i^tfcDEAE-t/l/D^T'fV*?^ (fli4 'J ^ h^) Kfrtt 
„ 5 0mM ft***i»>AXCf5 0 mM Eft* h U *? A*C3fe#8ii£SU 5 0 
mM~8 0 OmMOMtb 'J^A©r^^x> MC«* D&ffl 3 -£/£<> C©H#© 
4MfcBtt: 1 #i5 & 5 0 Oml-etro/co #JfcLfc®#£*;l/n-XT*f-- Ml 
CT-Mfv** /^t^r?Xh'J-(Analytical B 
iochemi stry), I3 7t, II 9 7-2 0 21 (1 9 7 0) ) CJ: 
») «-*f bfctdififls^hy 0. 4MT?»ffl$n-5»»ftlt (75 

*s>a >■*-:/><- 6 3tti£) im-xtb^o -ecT, *-fy?9*/a >+y< 

-6 8©*#1 5 OmlCi^ M#4Mfcfc3J:5K:tBft*rUtfA£SS 

>*7A Wi2 0 0ml)m, 4M ffiffc^ h 'J »?AKJ:*)5fe#8fc#b 

*r*K: J: OKtfcU W&& 5 0 5 ml£#fc 0 #bft/clfc&$©<5*>4 0ml 
fc. 1 0%©x*y-;U£^fr0. 2M ffiftf- h U «7 AC «k oT^SWbt/c-t? 
^n7 7 -f>GCL-9O0*7A (4. 1 cmx 8 7 cm) KfrtfT. y;t/6 
MZft^tco frmtl 7y9i/a>%*) 9. 2ml-CfTofc 0 ^77?^3>i: 
#l/TJ6«S©^«f*7x>/-;HftSft CTf-Uf-^*;!/ ^r;Xh'J- (An 
alytical Chemistry) > 12 8^ 13 5 OH ( 1 9 5 6) ) iZ&Qft^tco 

77^3>t>-6 3~7 0£&#\ Sffc#*ft3 0 0 ©K^^t^^S 
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«©fc*a£»fco m<t&®£ i - 1 2 s f <j - f twt 0 . 




(4) t^M^^:^yry^g«is (&&mmftmm 
vmbbtca mbtzXzftayjzQ 5*c> 2 B#ia&7jcfiiiam> -r^^-ci 

( 5 ) S|5£&TO 9 9/ 1 1 7 9 7^^71/7 h £«©x > Filial 

frrnmm a? -7 yymmmmmm) s*»sbl 21 <de 3 

) /pEFDA I I 1 0 #®fl^il^©IRtt*ii]RK:T*ttb 

1 

> #&nfc»»**F-7=i-fyy#ll(Hl^jl¥»*jftttA:o 5 0mM fifls* 
;i/i/^A*?J:0'3 0 OmM igftf* h U *A**tr2 5mM *9i?/7jc|&ftf- 
Mt7vMg«& (pH7. 5) fc r Mfcfl!2- (4) Ett©7 3-f ^V»lBi»u 
*?«kCFF-73-fyv1WW*lWHIHft*lD^ 3 7°C-C1 StflfflEl&S-lfrfco 
El6tt*#»RIMH* 1 ©Rtt*«RC J: OWffU fc^T»tt*J£8Kt 

3 5 
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»6n^:»fitt*DE5 2 DEAE-t7 7 D-X*7A 

m\ ±ia©3; cv) "rs^ns^ft 7-1 2SFd-F« D n p»o 

( 6 ) M&M 1 - (2) E«035T«fet?afiU3fcF-73>f/> 9 8mg£5 
m 1 © D M S 0 U g&KT t'^ 'J S> ymm 9 8 0 m g UfcSL 
8 0°CKT2TOil#Uco 1 0 0 0 *>; h©3«fJRC 

T2BHI«*fU:. »6ftfca«frt«*i-rt>S!lft*5A CT»<— 5-f h I 
RA- 1 2 0 (Na + ) ) Cftbfcll^ £f;:£0 F-73>ry:/ 

OXiOl^ 9 8 m g &Mfi Uc Q 

(7) »&M2- (3) mmoXm-cmULtzl - 1 2SFd-F 3 4mg 
*4ml©DMS0K8»U *©&> &j£#J2- (6) btimoVkftVs 7- 
1 2SFd-F©l(«lfflWfc# 3 AmgZmmhtzo 

mmms 

(1) $£'Ji#:J;* s 2kg^IlmmOX? U->*S6»bfc*** 
- * ;l/ (if^jgglftSIl) tr«k*)TOU 2 0 tf * r*©8 0Kx*y-;i4»"C2 
5°C, Sl»n«mi^ tt»b^:. #&n^SS«5 OmM MctD^J^U 
„ lOOmM ^ft^MJ^A, 1 O^x^y-^k S^l U©i?it032- (1 
) tHSlfcTAf- n^e^-X sp. SN- 1 0 0 9 gj5fcF-7a>f y>#H 
W^IW**^tr 2 0'Jy^O3 0mM -f S ^TWHSfWlfc ( p H 8 . 2 ) 
ICflMU 2 5 C C"C2 BIS$#U »CV>-C3tg3 2/im©^f->l/^»*C6a 
U *#tfeo #&n/£«**l 0 OmM fcfc-J-hUSA* 1 OHx^-^ 
> RCM gOT^Vi'JT-S <-*-#H?£fb¥lf»R) **tM 0 'J y h;l/© 

3 6 



WO 02/22140 



PCT/JPOl/07894 



y >wa-vwj*mffim (pub. 6) Kirau 2 5°c-c4 H^jim au> 

03J©*a 7r-f l/^BW*3i»C«J:e) 2 U y h 
Mzmffitik. 1 0 *Jx* y -;HSte*r 1 OOmM Eft** h U ^ATTOil 
/Co C0Mi:^lO4 0 OmM ffl®*;l/->tf 8&fl*U 
#&nfc±J££;>J<&btf#&> IN S»T?pH2. 0 bbiZo !kVtztm£& 
j£^»cJ:t)«r*U #$>ft/c±ft£lN TKft^hU^AtriDpHS. 0 
tb/io c©»ffi*K^6«CJ:t) 1 >J y h^Cftttrfc. 10 OmM ilft-J-r 

j&H;tT> 1M Hftth'J^AtWUcS U y h;l/©7x^;Hr;l/o7r>r 

J: 2 OmM ttfls*- h 'J $ aMSKfibfco mt£& 
mtOM*\t 2 9. 3 g o fco 

( 2 ) ±e©«£fgftfel 1 5 g * 4 0 0 mM &<Ki- h >J ARCf HK&IB 
^9 7/2 6 8 9 6^*y7l/>y hE®©75^^7 L >J'i/A sp. SA- 
0 0 8 2 (FERM BP- 5 4 0 2) «U gfSW>^#^n/:x> K 

ainft^ti^mx ( u - 7 a >r y >#^w^«?ss^) «■ 9 u 1 . 5 u * 
h^©5 omM h V z-mm&mmzmmu 2 5°ct*6 bisee*, x><# 

l/-*-T*&3 OOmlCl^bfco tttttt^^^fiS 5 0 0©SUf^a- 
:/KAttTtt&«jr:3lrU 5 OmM fift* h 

y£A-e¥#ftbfc4 U y h/l/ODEAE-t/l/D7 7 ^ >A- 8 0 0 *5Ai: 
5 0 mM mti- Y »J t> AT?*^ftiMlU 5 0-6 5 0 mM<Di&4ti- h 'J 
^Aom^EK^&ffl^fTofco JEKI^#5A£6 5 OmM fiflsf- M) 
AT^^Hi $ tffco ^ajH^© ^ 6 5 0mM h »J * AT^ffi bfc® 

3 7 
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■r^t>-&> 2. 5»©7 3-f^>*S«[ 16mlt> 5 OmM U VflfeKV 
t (pH7. 5) 12mlt4M i&ft-fh'J^A 4 m 1 fc 3 2 raU/m 1 
© BtiieU - 7 => y >#HW^»B*©7fc«* 8 m 1 £*S£ U 2 5 °CT 4 8 

KlStt*-b^D7T-f VGCL- 8 0 0 (£fl#I$itfcfi) ©ft^AKcfcO^ 
^BU #?fi2 0 0 0 BITOW&fcilfcfco COB^iv^i'Dfi/7'f 
tf-G8 (JfiftJStfcS) K DEAE-t7Tn-XFF0*7AC 

j:0 sooH^^mu nfc&&, ais*6*u -en-efw img, 6 9mg, 

Rtfflr. 6mgO»S«*#fc, MbMJrKJtK eft £|**n^n#^*# 5 
6 4, 7 2 4, 1 1 2 8T?*?)NMR^«f^J:DTE« (VI) , (VII),' (VII 

i ) TisnsMftt*Sut*»gLfc, cm&^-en^ns- 1 s, s- 

3S, 6- 2 SFd-Utfft-To 



»M4 




(VI) 



'I 
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Z&tzt/yp-ZMZ 1 0 'J v Y)V<DZ J-h^KMML 

, 3 911^1 7>mz.XL*)?>mU M^ifco SIS* 5 OmM iiYb^M 
»5Zs£#£f4 OmM .'J yillK (pH6. 5) 2 0 U v h^C»»U 9 

3 9 
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-^£»U F&JK©T;M*:/»'jT~tfK (^#-tr£f&t*IgtfcS) £12 0 

0 ou»&, aan?2 4^mjiffUfe. #?>n-t^s^^^fisu *©± 

0. 5N M*»JllUTpH*2. 0ilfc«, 3fl«#UtW: 
ifcR^S^KCAD^bfeo ±»©pH*0. 5N h U tfACJ: 

08. 0 fcU R#5«K:J:t>Si*£2 OmM MtfiJ^MCtHlfco i§ 
&<DpH£8. OfCMSfe a^KUT#?)nfc±»*J«»«»U 9 0. 5 

gii0>J6 

Kigali - (i) E«©^r&Ti8»ufc^y3y^**7 3-f^> 2g£ 

1 0 0ml ©jJcfci&JBU -e©pH£^x>^(rTpH3(Ci3^^ 10 0°CT 

r>T>GCL- 3 0 0s X(iH?^n7r^ >GCL- 2 5 
S#®U fr?fi2 5 0 0 Ojg (A®#) , 2 5 0 0 0-1 0 OOOi (B®# 
K 10000-5000*® (C®#) . 5000~2000ig (D®#) , 2 
0 0 0 -5 0 OM (E®#) , 5 0 0£TF (F®#) (C#®b/c 0 jgc:c:nt>© 

itmomm*** 5kg£2ou? ^©x^y-^tig^u 
»rb/-co nfttscfi^ *tt-c*au #^nfcss*i 2. 5 >;^h^©7jc(c® 

iSU 9 5W2WmmWbtio «iWI*««CJ:»)*^ 3 5 0mM 

4 0 
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Lfro n btliztbWLK 2 . 5 >J y h 3 5 0 mM mt± h U *5 

*s;^if-T^-Kb^i>#i$ufc 0 z.®$t&%ftzzmmt)&btz 0 #s>n 

fc»RK:4 0 0ml©4 0 OmM HJ ^ ^^>?^>fif-T 

igUco #^n^^(C5 0 Oml0&ft-fHJ^At&fll8 0 y 

Bfc*U &£frU«>2M fflft^h'j^AICJ^DWYfcl/fcl 0 OmlODEA 

E^D7r-f>A-8 o o©*7A^iit$f/;„ mmm^mB^A 

T#6nfc±»*JMWe»U 2 2. 9g0*X^3|573>fy^#/:o 

vt?a 5kg*#*u i«***u &mum& 2 0 

0 g^o 5 0 om 1 ©r-b h>*nnx., **^^>rif--caa«5au aa* 

, 1 4 0 g©f5«tt£#fco :o«»«ii:2. 8hh4/0O, 4M 

in*. 1 0 o°CT'ii^«^ 5iU £S&£o. 4M tem^ftfrftfob 

£ d n&±«fc®:a<£ bnc < * * -etni^ £ btzmt*M>bftffi?m>fc 0 z. © 

tt»*0. 4M &i&7jCK»gU ffKS6£»1ftU #£nfc«fc®!fcl 'J«; p^ 
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<D 4 M &i£7jc£«I U * * f J i- << If - -C^S^> ft$ b ft # £ 4 >J y f> 7KZ) 
8 0 J -Mzmm&ZMk\,>5Xm&±.ffi®2 6 0 nmOMSMK 

TfrJRO&flE**'*-?*:*? 625g£4375ml©30mM »J h 
•J^AM®^ (pH6. 0) fctSJ/Mir-CJ:*) 8 0 0 0HJ$k/# 

•c5^TOam, 9 5°c-eira^u o±»*#fc 0 #&ttfc 

±»ici 0 g©«f£^£»&3 0£«t#U »^*CJ:0±»*^o » 
&nfe±»*»Kt^» 1 0 7J©*o7 r ^<-*»3#fcRtt*»tt»w J: *) 
2 'J v r 2 OmM fifc* p 'J * AT&g&gf&U $&f£*SILT 1 

0. 9 gO^-^^'7^X^fi3f5©73'r^>®^©l2^*#yi 0 

fijftftl 0 

tfr^b/ct^v* (Fucus vesiculosa ) ©ffcil® 1 kg£, 1 0 U -y h;U 

oi^lOOmM i&ft-f p 'J»5A£3tj>3 OmM »J (p H 6 . 

0) 3 0 'J y h/H:SSU 9 b'CV2WmmWLtz 0 ®S$£3 
*P«. 10 0g®m^iU 3 0Mffi#W: o 7trjROT;U4*>»UT- 
-tfK£3 0 0 OUgsJn^ 1 0%t^:^J:-5(wX^y-7i/^^JnU g&T*2 4 
B*ISHI#Ufco »&ftfc^Ste»&£»U *©±»*»Ktfi«l 07?©* 

4 2 



WO 02/22140 PCT/JPOl/07894 

fclfc^l'fco C0if{:i 0 OmM fflti-hVV&Z'&tfZ Om 

m vymmm®. (pH6. o) &Rfl.*»u fe^K?*byc 0 f# 

£n/c#3ii$£5 0 C(;:&£im. 0. 5N Si^JDbtpH*2. Otbfc 
#3 OWU £bfcftB^&#ttfc«k9Bfc*bfco ±?f©pH£0. 5 
N 7K»^hy^AH«J:?)8. OfcU Rtt5«KJ:9*SI*20mM i£fb 

hmj i 7 a >r y > ©ff 

7a»©ltttSD*7y hC«cjll«f (4*^3tfc) £9219* 0. 5ml/7«y 
h©fflM-Cl 0flIffl!ll!»rta^-r*ct(rJ:0Jff»«l i 6'5 s A/*ft»Ufeo «aw 
l- (l) iBf5©*W 3y^ft*73-f^>©»«tt7lcat2ki:T0. 5% dig 

y >*©*jn*»«tUTfi l oyiio Majucffa^©^>r Kn+t/y 

(/tg/gfff) fc«fcEOTI»£flHZW Ka+J/ynU >S (mg/lff^) "Ctf 
n-A»i:*ji«3 7-y> ©gStfC J: 3 Bf M©i£Jn J: OT/ftSit ©±^ 
n-*8TlilMtfl:K:J: Offf^®©ftW£frfts [Hfl#&JJB§refc5©K*t U 
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SI 





n 




U g/gfff 






10 


702 ± 94 


11.7 ± 1.8 




10 


336 ± 31 ** 


4.9 ± 0.5** 


mmm 


4 


164 ± 9 


2.2 ± 0.0 



**:p<0. 01 vs 3Vhn-;|/|^ 





n 


m (g) 


1FKJI (g) 


ff/Mtt (%) 




10 


463 ± 9 


16.5±0.7 


3. 5 ± 0. 1 




10 


461 ±11 


14.6±0.4 * 


3.2 ± 0.1** 




4 


458 ±14 


13.2±0.6 


2.9 ± 0.1 



* : p < 0. 0 5 vs 3> hD-;m 
**:p<0. 01 vs 3>hn-;t/g$ 

mmm 2 7-i2SFd-F offftiis^imM 

7a»©*tttSD*5» MrBMl» (4*^3|fc) *a20> 0. 5ml/5? 

2 - ( 4 ) tUSUfc 7 - 1 2 S F d - F|g'ji^ n D D*m®7jcT'^U 10 0* 
fcte3 0mg/5ml/kg©MfiTHillfl*&4i!&J:?K ^BSH»PS4l 
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lEEIFFOfa 4 «fc * "C±# Ufco 7-12SFd-F £itfiL?if &-£© 4 M 

K±©^<fc *K 7 - 1 2 S F d - F*<lll : »«ft©itfT*»«I'r* C 
«EB©3fciRj&<$cfc*U C3fl*<i!8K*e*S©CStU 7 - 1 2 S F d - FffcWC 







s\ 






n 


U g/gfff 




TAu-m (8SIHI) 


11 


286 ±40 


4.83 ±0.71 


ayhn-MS (43119) 


8 


193±11 


2.70 ±0.17 


7- 1 2SFd-F8:£l$ 






100mg/kg 


8 


199±43 


3.11 ±0.79 


30mgAg 


8 


199±34 


3.08 ±0.53 




5 


77± 5 


1.14 ±0.11 



5iiS&©^Cr j : CD (SD) h (0*f- + -;UX- U tt) * 

iau (B*^i/Ttt«) *««bfc 0 m«i - (i) tern 
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ft^HB&B*»0 HlfcU *7 Hi3^6CE-2«fsHCi^y-X/*»»K5 

OJfil^v-*- (GOT, GPT, r GTP) *M5£l<fco *fc, fffBI£JSajL 
, 1 0%4»t4*^v»J >«IHfc"Cli£U '<7 7-f ^MLfw r*$/»J y • 
it«»»ftU fca3*«tt£*fTofc 0 GOT, GPT, fcitfrGTP©*! 
3e«15»**tl€nS. TA-HR I I GOT 7 0 7 0 , S. TA-HR I I 
GPT 7 0 7 0, fci:CKL^^^9=i- 7 GTP (^TflJftfcfillimfc 
) m%*v hZm^fro #3 5HiC»lillftlftftKU £3 6 HB(rx- 
x;H»»TIII85*ttR^6*Jlil*fft\ ^<U>M*Ufco a^Htt. Jfiti* 

JtLftfefl^t^KJ^JM 1 ^-*- (HDL, LDL, VLDL) 
bfc 0 HDL, LDL, fe^O'VLDLOM^Iim^il^^tJftoyio WU 
ttHfc»N<k «**88R*fc Stf £tfo!R*©*8IH©3&ttttfr ofc 0 

GOT, GPT, fcj:0'r GTPcD±#^M^n, frojfiL^s l^-rn-^cD 
4»^^i0*B3E3l/Xxn-;l/t$n5VLDL©«I#©*illD*<ffl««J^tU # 

£3i/^xD-;ut^n<5HDL om&ow&imn s nfco s % km m®$m 

tco CL ft £>©f&H£S 4 K^-f o 
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m 4 mTjmmKW®7iYK%tfZ7m-mw.BBm®ffl%i%: 





ifzftzi>7&%:7zi4yy (mg/rat/day) 




0 


0. 5 


5 


GOT (IU/L) 


108±12 


93±5.5 


84±4.2 


GPT (IU/L) 


63± 8.5 


51±6.4 


37±6.7 


r GTP ( I U/L) 


1.7± 0.39 


1.4±0.16 


1.0±0. 35 


HDL (%) 


60± 1.8 


62±2. 3 


70±7.4 


LDL (%) 


21± 2.0 


23±3. 6 


15±6.5 


VLDL (%) 


16± 1.6 


11 ±0.75 


13±2 .8 




2/9 


0/8 


0/7 




2/9 


0/8 


1/7 



^■mmmmmm <p<o. 05) 



% 3 5 0 a t-cmmm 3 tmmo^m-vmmu zo&m&LT, m 3 6 0 b 

KitoaH^Ji h U / >; -b 5 >T F E - h 7 n - (ft3fctt3HH4tfi) V 

M^tf-feU Kffittay ho-;l/»tifc«bT, ftV*teT«Gl** 
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l£5 

^73>y^73'f^> (mg/rat/day) 
0 0.5 5 50 

MJ/'J-fetf Ktt 25.5±3. 55 19.8±3.1 22.5±3.14 15.1±1.86 

^m±mmmm cp<o. o 5) 
mmm 5 7 a >r y > ©]fiimfc*flffl»* 

B + »J^-«^tt«J:0 5a»OltttCr j : CD (SD) &5 

(SPFStt) ^PAb/io SJBflll- (1) ia«07 3>f^>*zlc«*K 

>*«©»K« 0. 0 0 5%, 0. 0 5%, 0. 5 bfco *fc* ttMfc 

fco «WI*1 0 BIH, flTBfr&l 8-2 OttlMMtLfeMJ* 

itr, $40. 5, k 2*>ia { 3^TO(iM#m«kom\ ^<y>»atfc 0 
o «*(i^vi/a-x^B©^©5y h©M*£i o o^tu-rjr 
KNttijiitts (») , flmtiemn era) £^-r 0 -nnj:^ 7 

a >f y yfip»4ft: J: * JMMlLfclWIIIIf|sfli*<Bi6 £ft/c 0 

mmm 5 ti^i§©:£8rc, «w 1 9 a ik* -7*4 frmm&mn%* y 

-7":*>r;l^5ml/kgi#6£?aiq&4U ISIHSMMiU K 2B#IS& 
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Viltft}? (t&JKA^ 5mm0^X*Tffl[5W 3 0 g£!fct&2K9 7 Og^A 
ft> a7c5WfcbTTX34/lf>aNa* 0. 0 0 5 %w/w> 0. 0 1 %w/w 
. 0. 0 2%w/w\ 0. 0 5%w/w> 0. 0 8^w/w> 0. 1 %w/w N 
0. 5%w/w\ l. OHw/wfctt*J:$C«ftlbfco TXn;t/t*> 

Mt^BSbM C-tr^-T h) 7^^-^'-No. 2 ( 
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0 


0. 005 


0. 01 


0. 02 


0.05 


0. 08 


0.1 


0.5 


1.0 


3- 

(mg& w/v) 


5.8 


5.5 


5.4 


5.4 


4.9 


4.6 


4.5 


4.4 


5.0 


»ff* CO 


100 


95 


93 


91 


84 


79 


78 


76 


86 
























3.0 


2.4 


2.3 


2.1 


1.9 


2.0 


2.0 


2.2 


2.3 


* 


3.2 


2.7 


2.4 


1.8 


1.7 


1.9 


1.9 


2.0 


3.2 




3.5 


3.2 


3.1 


3.0 


3.1 


3.2 


3.3 


3.2 


3.2 




3.3 


2.8 


2.5 


2.3 


2.2 


2.4 


2.4 


2.5 


2.5 


IF 


ft 

m 
n 
a< 


ft 

m 
n 

0 


ft 

m 
n 

iff 


X ft 
v M 

* JI 
'J * 
b * 
tz #> 
<* £ 

* ft 

* JI 
< 


m 


m 

7 
1/ 

& 
ft 


m 

7 
1/ 

J/ 
a 

Ji 


® 
£ 

> 

7 
1/ 

if 
a 

ft 


HQ & 
ft JI 

7 m 

U ft 

ft r 

> 

< 



^6 jKawiasttbTttffiUfc^^yy^^ffl*^ amizmmb 

ftWmbtt&LX^ Mfio. 0 2Kw/wfr&l'. o Kw/w"eii#fcft8B 
Wtfiffffi©fls«fr &S"tK 5fc> fe. 0^tli7^3;l/t*>@INa 0.0 0 

5 0 
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5%w/wfr£l. 0 %w/w8sMT*NI 3 . 3K*fL2. 8fr£2. 
tzo *1z*4tMmtfi2. 5aT*^rS7cfflT^3;Uf>»NagRttO. 0 
1 %w/wfr£ 1 . 0 %vr/w~e$>-otz 0 cn£0i£^J:*), JfSU^EcSfljg 
MteO. 0 0 5 %¥/w^?»l. 0%w/we&0, &<c>{;:fi&tfjK#iIi;ii 
0. Ol^w/w^^O. 1 %w/wefo2>Ci:fj<t>fr^fro feKo^Tti, ^ 

5cSi*An*ci:(cj:t)jiiiiti«^®^ff35<^<«0. ii7G£Q«ini£ 1 o oh 

H»J8 

Vtottli? (MMuu, 5mm0^$«) 9 g^M7jc2 0 1 g^An 
, jt7cJWtl/"CTX=i;l/t:yttNa*0. 0 2%w/w8sinU aaj^iB* 1 ^ 
HfcRJEU n*®U&7 5, 8 0, 9 0, 9 5, 1 0 0, 1 2 O&tfl 3 0'C 
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1 0 0 


2. 


1 


1. 


8 


3. 


0 


2. 


3 


1 2 0 


2. 


1 


2. 


2 


3. 


1 


2. 


5 


1 3 0 


2. 


4 


2. 


4 


3. 


3 


2. 


7 



IF 



(°o « * fe 



7 5 2. 6 2. 7 2. 7 2. 7 }MUl*<ad)i4> 

8 0 2. 4 2. 2 2. 9 2. 5 !«Kft*<JB£tt4> 

90 2. 3 1.8 3.0 2. 4 fm$k&&rb&#\z9k^ 

95 2.1 1.8 3.0 2. 3 iII$t»^f:I^ 



S*t*^©WMJW<l¥&ftfco £fc> 1 0 O'CigTteT^oTWf&fWw,^ 

Uc^oT, }|l|fflMS©f5IBtt7 5 e C3^&l 3 0°CjW£L<U Wtetto B nStfr& 
1*8 0°C^£1 0 0 W$£(C#£U^C t^frj^oAio 

H»I9 

I****? (ftmSh, Smm4>'<Zt*CWLW) 9 g£Rttzfc2 0 1 g^Aft 
> «5aWfcbTT^3^e>BNa*0. 0 2Hw/w»JBU ttffi^S^9 5 
•CfcKEU JSfflBfP^O. 5. 1> 3> 5^Htbfeo #6nfc**K'O^T 
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m8 mmwmom* 



0.5 2. 4 2.0 3.0 2.5 »*JW<*frttK &5fcfiff 

1 2.1 1.8 3. 0 2. 3 **A**i6£#K:*^ 

3 2.1 1. 83. 22. 4 H± 

5 2. 5 2. 5 3. 2 2. 7 iSSgJUBWOjU^fr-f 



o. s^KtttB-efeo/co *fcii$iffl8it&'C'& 

nmrni 0 

. 0, 5. 0, 6. 0. RCf7. 0fc*x>»3:fcliMTWiEl/t^ 9 5 W 
frejfcKUcfrofco Ufc#oT> &ajiif©pHte, &^©«fr£tipH3 



mmm 1 1 

9 77^77:/ (f£$n a n> 5mm0^X*T'5e^) 0. 6kg£Iftil7jc2 0 'J * 
^UKAtU M7U^TX3;l/t*v^NaM^7jc(c*fUT0. 0 2%w/wi:ft 
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fiituim ^*«u:„ mm\m& cadvantec#3 2 7 

) OTU - rfcLTStSIMW (S i 1 i ka#6 0 OS, 2 0 g) £ 

J8K #f^7>f-KtLT^MjS!l (Ce 1 i t e# 5 4 5, 4 5 g) 

o ftflftli 19. 4'J-; h;l/£#fc 0 «Bli 1 2 0°CT6 OfMMfK ?#£>nfc 
ISatt^^EEftlSr (4 0°C, 7 5 OmmHg) LT, 2. 6'J-;MK7. 5 8 

(22. 7%) o^^^n/co (i 'J-; wio zmtaftmL 

» 9 *Jtfflt<z>fttr 



PH 


5. 


3 5 


5.3 6 


$g (0. IN NaOHml/lOml) 


0. 


2 4 


0.2 3 


*^*-^«tt*CwHw/v) 


1 0 9. 


4 


110.0 


(mg&w/v) 


2 2 2. 


5 


2 3 1.0 


tt^M7C*l (mg& w/v) 


0. 


2 4 


0. 24 


&M7tU (mgl w/v) 


1. 


7 8 


1.80 


7 3>ry> a w/v) 


2. 


8 8 


2 


NaCl a w/v) 


3. 


4 8 


3. 4 1 


(mg&w/v) 


4. 


1 5 


4.9 5 


7.7 ftfm-eowffiwff 


mm 
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n»j i 2 

•CW) 9 g£*fteft!teil7jc2 0 1 g^An, M7tMtLXTX-3)l\iyMN 
a£0. 0 2%w/w^ftlU Siffiag£9 B'CK^U fftffi^ 1 MT'M 

mm^^x\t, mm®n tmmiz&mL, trnmrnzn^tzo -ea^in^i 

0 iZ^to 



5 5 
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m 1 0 BtBM 



ID Hi ft tt# ff 







2. 


8 


2. 


7 


3. 


1 


2. 


9 






























3. 


3 


3. 


8 


3. 


6 


3. 


6 






























2. 


7 


2. 


5 


2. 


7 


2. 


6 


mmmm 




























3. 


4 


3. 


2 


3. 


3 


3. 


3 






























2. 


4 


2. 


4 


2. 


9 


2. 


6 




























SHU 


3. 


0 


3. 


2 


3. 


5 


3. 


2 



























Uli 1 3 

A lOOmmol/'Jyh **3-trBttfcfc*A*U jItc^I i: ;W fc* > 

iNa^O. 0 1 ?f!w/w, 0. 0 5 %w/w. 0. 1 0%w/w, 0. 2 0% 
w/wXI*0. 5 O^w/wSsillbT, 9 SVT-2Wmt$\&'<&> VjJl!?—*- 
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7X3^b">iNa (%w/w) 




: (mg/m 1 


mffiM (Mm) 


0.8 9 


(1 0 0%) 


0. 0 1 


1. 1 1 


(1 2 5%) 


0.0 5 


1.3 3 


(1 4 9%) 


0. 1 0 


1.3 3 


(1 4 9%) 


0.2 0 


1.4 4 


(16 1%) 


0.5 0 


1.4 5 


(1 6 2%) 



11 7X3/l/t*>i0. 0 1-0. 5 0%w/wim 7 3>f^y 

>7*4g 5ram0A 4 x$t») S^n.fT- tftbTflltl@TO 

/nVnV> (^tfir^ft^Ilt) ^ Xlift^l&^SP-l 5FG 
Iti) Omg, 1 0 Omrno l/'J «y Y )UZ>mtti A£#frl&&7jc 

1 0 0ml ££M£U 1 2°C^<=>9 5 2 Kl^&U SPflM 

U ^ ©tl^OTX 3 /I/ h* ytN a ^ 0 . 1 0Wwi:/,£5J:^:#*ji 

trab/io atjswu Bmo&mffitoo&ozm^zo aim 9 5v?2m®'m\ 
7^h-^-no. 2 (mmtm) ^mv^TMtyco coat® 

$©9^4ml£IWJiiilJ^ (5HP41 0, 0 0 0 *»h)"C0. 1 m 1 *"eflJ& 
t fc 0 d ©ra^HS^fflfc^TK 4 m 1 » U 0 . lml it 

y?m&btci()Q7zij yywM (%) (%) = (iitim 

1 *CD7n^ (g) x 2 5) 3^7*8* (g) ) x 1 0 0 

5 7 
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mi 2 7 9m$SRzf7v(yywz 



mm nw*m ±mm amm* 

(g/L) (mg/L) 660nm/ 

cmt/1' 



7u7-r— tf 

SP- 1 5FG 



6.0 5 

8.4 2 
8.2 9 



6 4. 3 

4 7. 8 
2 9. 9 



0.158 

0.089 
0.108 



PCT/JPOl/07894 



(90 

3.7 8 

5.2 6 
5. 1 8 



tf|*0*>>*?Sfefl£$^Hfc (^Fftl 0, 0 0 0JBIT) £nTR&fl-fli$Tl&* 
»*^n f7 - T X 3 ;l/ tr>»N a ?*ai »c «k £ 7 3 y yM £B J; t) , 

^JifiM 1 4 

( 1 ) »a8B©#3V 3>740kg (£8^ 5 mm^^n-») . % 
IttiJlWA 15kg. ff*'<'<4 > 4 0 0 g ii-ifM&fi&xm) , 
3 4/ If yWlN a 1kg *Jtti&*(C»& U 1 0 0 0 'J 7 h^t Uc Q 
S^ttHi^ 8 0^Hmi5m6 0'CiTMU 6 0TTC6 0#!BJE 
)&&tf«lffi£fi i fcofc 0 $£iHi8 0#iS^ttT6 0°Cfr£ 9 5 0 C£-C^ 

fiU 9 5°CC1 2 0#Mffi£:fTttofco ^CD^2 4 W*Mj-C9 e C(w^t 



* ♦ 
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zifi-ny'fiblz.iOOJUyytm (90 (73^y>J« (90 = (Ifcffl&S 
itf©7 3^yyli (kg) /Jift^yav^fiS (kg) ) x l o 0) £ 

rJlbT#/:c M£!frft«&i 3 c^-f 0 



£13 ttffiMS^*©:?^^:^* 







k (kg) 


2.0 7 


1.8 1 




* (90 


5. 1 8 


4.5 3 



(2) T}\*wt*mmm \ 4- (o ?nbntt&wmmm®®mmfrmz 
7j)i9-7\sz%m^Tm\ 8 0 0 u y V)i®E.nmMm%wto 

^>r 7^±*ffl^*ata«*c»a*m\ as$7 7 y * r**#fc 0 

tt^Slttt (X'<#-A\ CEP-3 0S> MffiK9 0°C, o a p*g 4 0 <- 4 5 e C 
) *ffi^T»»LT6. 8 'J «y r*©»8«**k 1 2 1 e C 1 5 ft®*- V 9 1/ 
-7"C«»b;teo *©IS®&£8i!&$£«IU 73^y> 7 8 0 g£*ffco *t§R 

$) <DfrVrm& j en j etim 1 4 , s 1 5 K^to 
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m 1 4 m&&m&<Dfrm 





7jc# (g/1 0 Og) 


0. 4 


0. 


9 


9^*9%? (g/HOg) 


2. 6 


9. 


0 


m (g/ioog) 


0. 1 


0. 


2 


K# (g/lOOg) 


3 1.8 


2 9. 


4 


a ; fr;U^-;M8*x 6. 2 5 (*> 








$1 5 7 3>f 










73>f/V (mM) 


2 1.4 


20. 


0 


£«g (mM, 7 3-X&|fO 


2 7.8 


2 3. 


5 


ill (mM) 


3 4.2 


28. 


5 



S7K"e7n>ry>-t*2 g/LKftSJ^KIBSU *©6 6 0 nm©iR*K* 

aw^b/ci:c5> ^^D a at*fM(i-en-eno. oi7to. o3 6t?**k* 

6 0 
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nmrn 1 5 

mmmi 1 <D*mw%.&ttm®y* * **7ifytiU6L®mffim&m^"c, mi 6 



%16 

OO (M) 

&jtm&mv * y y ^^Mffi^ mm 1 8 0 

Sjc«l7i; :/f&Hi$ 0 1 8 

Mz/nd-x 2. 5 2. 5 

1/5 'jynW 1. 7 1. 7 

1/5 HrVlUtt 0.13 0.13 

fcf:?$:/C 0.04 0.04 

7k . issb mm 

pH 4. 0 4. 0 

mm 0. IN NaOH/20ml 3. 7 2 3. 7 2 

7*»Jy?X 5. 5 5. 5 



si 6 0is^(ca:t)#^n^ N *ft^n<z>fmt* 2 o omi^f&ci^jgu i 

1 5 e CT*l S^fitH&i^U m&S-tBiSbfco WfBiW*llli#J 7 tflfcfc 
UCfcttUfco 1 0£T% 5Kl^fFii (1&-5I0 

6 1 
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m 1 7 wtBfFtt 

Bfc 2. 6 3. 3 

§0 2. 4 3. 4 

fell 2. 6 2. 9 

2. 5 3. 2 



*©*«a*<*o< % *fc«*3&<sics?), §»^5>x^<i*n. 

6 

9*yy*^©ttffiiR*fflV>y!:X-^*W«bfco ^JM^fc^fflffiift (MM 
) li^dfeWl l ©3569*^ y*^©»HJ**7. 5 SfeKmMl>tc$><D (2 2 

Kte$B&S©k©£flH>fco *l 8K7#y y^^ttffi^ (MIS) A^)X-7*© 
d©l2£«oT> X-7**PfiU 2 0 OmlHi:*«lt 1 2 



6 2 
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